Deletion of pyruvate decarboxylase by a new method for efficient markerless gene deletions in Gluconobacter oxydans.
Gluconobacter oxydans, a biotechnologically relevant species which incompletely oxidizes a large variety of carbohydrates, alcohols, and related compounds, contains a gene for pyruvate decarboxylase (PDC). This enzyme is found only in very few species of bacteria where it is normally involved in anaerobic ethanol formation via acetaldehyde. In order to clarify the role of PDC in the strictly oxidative metabolism of acetic acid bacteria, we developed a markerless in-frame deletion system for strain G. oxydans 621H which uses 5-fluorouracil together with a plasmid-encoded uracil phosphoribosyltransferase as counter selection method and used this technique to delete the PDC gene (GOX1081) of G. oxydans 621H. The PDC deletion mutant accumulated large amounts of pyruvate but almost no acetate during growth on D-mannitol, D-fructose or in the presence of L-lactate. This suggested that in G. oxydans acetate formation occurs by decarboxylation of pyruvate and subsequent oxidation of acetaldehyde to acetate. This observation and the efficiency of the markerless deletion system were confirmed by constructing deletion mutants of two acetaldehyde dehydrogenases (GOX1122 and GOX2018) and of the acetyl-CoA-synthetase (GOX0412). Acetate formation during growth of these mutants on mannitol did not differ significantly from the wild-type strain.